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The purpose of this lecture is to learn some advanced control theory involving robust
7 . control with practical examples.
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Theoretical backgroud is explained with examples. Control system design in paticular
applications is examined by using computer simulation.
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Primary educational objective of this course is to familiarize the student with
ultrasonic methods that are used in materials characterization and nondestructive
measurements in the field of engineering.

The student will:

(1)Be able to understand the fundamentals of elastic wave propagation in solid media,
(2)Become familiar with the fundamentals of nondestructive measurements using
ultrasonic techniques and their applications to quantitative evaluations.

(3)Learn the principles of advanced ultrasonic techniques and their applications.
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Lecture on each topic will be given in class with exercises. Some demonstrations with
PC-based simulations and experimental apparatuses will be performed occasionally.
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In the lectures, the current status of Nanotechnology, Micromachining,
Ultra—precision Engineering and Nanometrology, which are nanometer
scale technologies, will be presented. Students can understand
principles and applications of these branded-new fields after the
lectures.
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The lectures will be presented with hand-made text book (prints) and projector. To
understand the lectures, exercises (report homeworks) will be offered to students.
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Objectives of this course are to allow students to be aware of the global change of
climate and environment and its related problems in cryoshpere and to learn modern
N technologies to overcome the snow related disasters.
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Strength and reliability on advanced materials, based on linear elastic and non-linear
fracture mechanics. Special interests are in mechanics and mechanism of fracture,
durability, life estimation and damage monitoring .
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- In order to control the plasma, methods for evaluating plasma parameter are required.

* The methods for evaluating plasma should be understood the behaviors of plasma for the

o measurement of charged particles, the emission and/or absorption of light in plasmas,

eSS and the several electrical/optical approaches. Through the methods for the plasma

o7 - ] diagnostics, the importance for controlling plasma parameters are reviewed.

Tl E || roxeamresmn | U e e

it N ] 75 R OMBRD TN EEE L, 7T X~ ORI 758 L OB 20 TR, %
A 7 HEDT T AL 2 HBRIHT 2WMH AT 5, 77 XA~ ORMEAFIH LIZFHETH 5

T Tu—7 M EE CH E LT, FEmtE, sl EEGZEE, £ OMlELERICBID 5 EMRC

= OWTHERZ1TV, 77 A< I E 2 RET D BICB BRI T A =2 OV T T 5,

= ERITEAT 2 EEHIE SO TITV, LAR— R EROVNT A M X - TEfi#Z D 5,

] Review of plasma behaviors (statical plasma physics, thermodynamic equilibrium,

2 emission) are explained for understanding fundamental plasma physics. To measure the
plasma parameters, the probe, the emission spectroscopy., fast imaging, and its
related measurements are explained.

The lecture is proceeded by the distributed documents, reports., and quiz.
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A (Study on optical polarization, diffraction interference for development of optical
A material and device. Improvement of the ability in the presentation for the optical
A material, optical device, optical phenomena and etc.)
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| (At first teacher lectures on optical polarization, diffraction interference for
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¥ subject about optics, investigates the subject by oneself, and performs the
—T presentation in public.)
A
E BB, (LA WER, FEE, MR, s0UEEO® T I v 7 AMEI OB RTE E W,
+ L PHIBLE N B L O - B R O ARG R 2 B AT
=
S BT RN S E BB O GRTIEICET 2 M2 BT 5, Fio. & H B PHMEEED B
A BHERUCET 2580 Yy 7 252 FHEH Y EimT 5.
=
TR E| wremenmiimm
H ifil
Gl
T
fum g
|
A

35




)

BRI CREDFRBER AR Ch M, FHE TCOREL T TRRFAFORIMK
EoNEITE, EEEETHTHS LEVVARED, 2T, ABRTIHE, FHTEALRET
NEOWRE BNE L, EFHIIFH D OMIEL & UCRITNF 250, R h%0iRk

iR
7 BITO,
P (A A )
2 BADFORRL OIS ZE OBEIZOWTHEfE L, S T&E 52 &, X0 ARk,
N . ) @b (27 70 vall ~"IboE) BRI 5,
%, - 5% . (2) mTFNFCET DRBER B LTI E B L. 200D QT 1% & OBIRIC OV T
B w W M TR R PR 5,
. n AR THHINY: (Za— b IBR) OEEN LI, BITNEOT 7 52 D afhak,
T IR UBRUICONTEERT 5, #RBE L TIIFRTEALRTNFICOVTEE L, 175X
2 BLORBIESOTECONTER L, EICENLNRT T T o vaB, ~I b UERIcE
2 BCB# LT 5 2 L AR 5,
| AGEFR TR, LEIDR U CERZEAG L, BEAAER A TLIC L CRELZIT O, il Mk T
= BRICKEHDERCTHM LI &, BEICE 22T BR L TH B, ERARI L, &R
B L CIERIEIOFEFR IS TRBERIRY 7 4 — Ry 7 24T 9,
(FRFEAR)
AOaERraskat L, B, 7 — X AENTEXHLHCRDIEEAMETD
The objectives of this topics are understanding how to set up spectroscopic observation
& system and data handling.
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= First, an overview of the optical elements and optical detectors will be lectured. Then
= spectroscopy, such as photoluminescence, photoluminescence excitation, absorption
| spectrum, photoacoustic spectroscopy, time resolved spectroscopy, Raman scattering will
= be lectured
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T The students systematically study analytical methods and applications on digital signal
}E processing focusing on digital image processing and coding.
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i The objective of this lecture is to understand the basic principle of signal processing
b} and its applications.
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The aim of this course is to lead understanding genetics and plant breeding systems and
introduction to recent applications of new technologies on plant breeding.
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Basic principles of genetics and plant breeding systems will be lectured by introducing
methodology and recent practical applications in the field of plant biotechnology.
tEY UREAY) ORAFREZ 72O, Ao s MeE HIEE RS IR 52 L2k -
93 " T, ELRBRCOMEEE~DOT 4 — Ry 7 %MD,
i 1% \ St R 2 -
7 i DPREERE s rmmee (Uam) (0517 5 AR R 28 LA AT ALK BB S & & bie, K
5| DF BB PRI TIEIC OV TES,
EMOE=ZDOFHE VDI TN DX o R BERIREICH G L7722 < LT, Ml i i Tiae
NI ERPLNIRY ODOb D, T 9 LIHHHOME LHEiEZ O, AmBig 4 L0 g ER
N T 5 LRI, BEHONA AT 7 ) u R ERAOIEH 2 E D) T EAIEE T 5,
o)
e i R T BEWL L O AFESY L3y Bl BERE, 7a7 47 Vv, GPL-T7 v —IZon T, Dk
B N " e WEEEBREEET D, oo oMREE ., Mok, BERRELE. =7 ALY, v MR -
E| JRYE, MRS BRI, TS EBICB TR T 5, SHIC, B TR0 BT ch
LPEHDOATF AR - BERE RO, EAROREAZFH L, FEHITFONM AT 7 ) nd—
RNEFEAS~DOEERE BT O ZEE L THENT 5,
HWOMREZ BT 5 2 DI ER A SISOV CTFEE T 2, Frio, 1B - BIFER], WOl - 7>
A+ AR - PR &V o IR RIS A B2 D, S OIS ORI ST 2 3EA
N OYEREF L BB AIZ W TS - BRT 5,
T e L 2s - e S = 22, sy ~ - S oy 2
A P SEAIRE Y BABLGIT T B 3 1F) & RO BT D30 & R B MR 5, #LOWRTHE,
H FAERPR BT AE DAL TV D IS E 72 TR AR VARIEIC DWW TR ZIT O, S HIZHEMIR
?&:%bf%%ﬁ%ﬁ@%‘ﬂ%ﬁﬁ%ﬂi@ B, HE - BRSO SCIROMERE & ISR T B g im A AT
Do
AR EL O FERICIESN T, ABO.LOE726E GREO L Z) b - FhigEIEK o)
N DEAELTHEHMLES LTHZ LEFS,
o i IR RL DO DX (GRE) OIEAE L 72 BRHIEA D = XD EB S L E S &F BIEERAT 5.
E T, Brade TRAO LA IZO0WTOT LBy T =2 a Y EFEDBREAMATS>THH
Do
AARIL, [LARUE TR AT O/MIBA I S o7z L 5bhTnd, LnL, BrEEmIC
KDRIEWET IO TOLELATHY , RERI ) &th- THABY & HFEL Tz, PEL
B, B/EE ORMEER R E Y . WA Loy, IR OEREI R L, Rk
KPEFEREITIBSEIIC D Lo TWd, BAEREIC L 28 E IS, BEORBIC LD LT, fil
Mk OB E L, FFHE OB e E M ORI E oSN RERELH Y . REMIRS
sy TRV, BB E I T Lk, AR & AR OIEL BIEE L, i inrcg L Tndh
i i . P HIR D PR 20N 2 DEEDS L 2 #EFF 5 72010, B0 TR 2 1\ il > T o
B " Bp LB B MThd, RiEFETIT, BHOEI LR EOARBENREEL & bIC, RREEOMRRCLIE/RAT
H By, SRR b IR TS T LT EEE TR OB I T R 2 5 5 Z &
ZREMET D,
B AL B E B O FEREIC O W TR BRIERNCER U, T 0%, AT E I LI BT EUR AN
ElZonWTHS, Z0%k, BB EIC LI R TREARL S T Z OB LMk 5 ECw
BTy YT = a VEIFICOWTES, fEE, Te Y= X —EREEHILTT,
AH, ZxX— HERIEREEEE I KD BREEG YN K& R & 7o TR Y . ZOXEK
BRDOENTWN D, TE, D MEOMRICAED OEREZFIFE LIz =L X —7e (47
TABRER SN TND, KiEEK T, BERERCHMAEMORECHEREL 5L L L b, ZOUWEK
2 » IS HIOMIHC DN TN, AR R % 22 b RS O AR £ &9 1T TV 5 0 #E
o i pem e [FEROD
H S OISR DRSPS A = AN &P T D L L b, BRSO & DAY O S ZE Bl
RIS ZRFIAFECOWTIBES FE T2, REBLO T e v=r ¥ —2FH L CGREEIT
5. HRZT L7 00BEE LT, BET Y v il EEAT T b,
BRECEL B (G, WET AWM, WPWERE) DEMOKRIED ICHE 258 Thn
ELLE EDO LS ITHOO L a s, %FETIE, BAEBRTEWNT ) L LOBEREHREZ &0 &
5y JICLTHAIRY . FIALTOD2ZHE L, BIET LETEIC X 2 MRS A 572
[ s OOHMFATE D, EIEXOFM oM Eb HEET,
. n REL S A
7l o : . e : b e
E Bz I DS REAL - 434k - 56k, IR A L OBIBIE RO REBIBRE R K O F ik % KT

DFIR 22 TR 2 & 2, Bl OJFEGR SCRBRFEOSEEIC KD 0H L2 W< O2 iy b
T, ZHEICEEONBICONTO S LB TF—va R LR — N EOBBEA T,

46




SN
g
7l

i

Microbiology
Fundamentals for
Application
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Rationale for the course: This course provides fundamentals of microbiology to support
graduate research
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The lectures will be conducted interactively from each faculty member using their own
handouts on the following topics.
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Bioengineering
Techniques in Plants and
Animals
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This course is designed to introduce emerging bioengineering techniques in plants and
animals. Students will learn various genetic, cell-based and other techniques, as well
as related biological phenomena and concepts. These bioengineering techniques are
currently being employed for food production, medical application and other purposes,
whereas newer ones could change the ways we deal with problems in our society.
Students will also be required to consider ongoing and potential problems associated
with the use of these bioengineering techniques.
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The first five lectures are designed to provide basic knowledge necessary to understand
the introducing techniques in animals and plants. The following eight weeks will
introduce individual topics and techniques. The final two classes give students to
think about the impact of these techniques on the environment and society.
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Students are given reading/studying materials prior to each lecture, and are asked to
participate actively discussion in the class.
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Bioengineering Journal
Club
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The primary goal of this course is to be exposed to the newest and most exciting
research in a diverse set of topics in the field of bioengineering. In this 1.5-hour
journal club, papers will be presented on a diverse set of topics related to
bioengineering. However, students should always keep an eye open for newer progresses
and discoveries in our fields of interests. Choosing topics and papers and constructing
presentation are important parts of this educational program
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Each student will be required to present one paper of their choosing per semester. All
students are required to attend every presentation session. The journal club should be
interactive. Everyone should be prepared to discuss the paper and ask questions. If
students do not ask questions and participate in an active discussion, the faculty
members should also feel free to prompt an active discussion the paper
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Seminar on
Bioengineering for
Foreign Students
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Seminar on the required knowledge and technique in the research field is given for
foreign students by their supervisor.
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The detail will be given by the supervisor of the foreign students
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Research Project Seminar
for Foreign Students
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Research project is constructed by foreign students. Students then discuss the
objectives and progress of the project with their supervisor
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The detail will be given by the supervisor of the foreign students
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Advanced Water
Environmental
Engineering 1
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This course offers comprehensive knowledge essential to those who intend in future to
be involved in the field of environmental engineering; describing geo—bio—chemical
behaviors of natural water systems, such as rivers, lakes, oceans waters, estuaries,
ground-waters, and soil waters as well as processes involved in water and wastewater
technology. The main theme of the course is the fundamental principles of chemical
kinetics and thermodynamics regulating a variety of geo—bio—chemical phenomena taking
place in water systems, including the following topics

Geo—-bio—chemical behaviors of natural water systems.
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The course meets in a lecture/discussion format. It has some homework assignments, and
a final paper
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From among SDGs, this subject is mainly to focus on the goal 6 “CLEAN WATER AND
SANITATION”, and the goal 3 “GOOD HEALTH AND WELL-BEING” as a sub-goal.
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The objective of the course is for students to develop understanding of
precipitation/dissolution and oxidation/reduction in aquatic chemistry. Additional
topic is also conducted the stoichiometric and kinetic fundamentals of microbiological
processes used in environmental control and remediation.
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H Theory and practice of microbiological processes used in pollution control. The course
meets in a lecture/discussion format. It has some homework assignments, and a final
paper.
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From among SDGs, this subject is mainly to focus on the goal 6 “CLEAN WATER AND
SANITATION”, and the goal 3 “GOOD HEALTH AND WELL-BEING” as a sub-goal.
wRALT, DTN 7T A ST U EE A B e, BERE MR R oD i A B
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)7? . ) ) The focus is for better understanding to advanced physical chemistry, which relates to
21' i Physical Chem1sAtry of lapplied electrochemistry, molecular spectroscopy and plasma processing, and L[]
F R Advanced Materials 1 |advanced physical chemistry in functional materials. Recent topics in their fields will
H be lectured in addition to basic science of physical chemistry. Lecture is available
for foreign students, hopefully are in materials development course.
Students can see lecture presentation and exercises offered with handouts, transparency
and video in each class time.
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The focus is for better understanding to advanced physical chemistry, which relates to
7 . chemical kinetics, heterogeneous catalysis, surface science, biomaterials, and advanced
Eog 1 Physical Chemistry of |physical chemistry in functional materials. Recent topics in their fields will be &
A EIN Advanced Materials 2 |lectured in addition to basic science of physical chemistry and solid chemistry. -
H Lecture is available for foreign students, hopefully are in materials development
course.
Students can see lecture presentation and exercises offered with handouts and LC
projector in each class time.
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< > . This class focuses on advanced inorganic materials such as new glass, new functional
L3 b4 Advanced Inorganic ; ; ; . . ; R -
N . glass—ceramics, basic science of ceramics, ceramics processing. After finishing the JL[A]
B EIN Materials 1 ; ; . .
H class, students can understand science and technology of various advanced inorganic
materials.
Lectures will be presented with handouts on subjects. Exercises will be offered for
students to understand the lectures. Reports are required to be written in English.
SRR B ORI L TRO R 2 #2055 2 L2 HAY S L, RER, BEER, Bk
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~ This lecture is designed to provide basic knowledge in science and engineering of
- 5 . advanced inorganic materials. The course is divided into two area. The first focuses
53 e Advanced Inorganic . . . . . . : e
N ; s 1 on solid state physics including semiconductors, superconductors, magnetic materials, JE[H]
B EIN Materials 2 L7 . . - . - .
H etc. The second topic is fabrication proceesing of ceramics and their properties
including mechanical and thermal properties.
Lectures will be presented with handouts on subjects. Exercises will be offered for
students to understand the lectures.
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58 BESS Advanced Organic Organic materials will play an important role in the future technology. In research and G
L R Materials 1 development of organic materials, researchers are required to have intensive and -
H extensive knowledge of polymeric materials, organic crystals and biofunctional

inorganic/organic hybrids. We will lecture on molecular and material structures, in
conjunction with mechanical, electronic and physicochemical properties of the organic
materials.
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N
éj} o Advanced Organic The focus is for better understanding to advanced organic and polymer chemistry, which
B R Materials 2 relates to the development of advanced organic functional materials. Essential topics FL[A]
" in organic synthesis and polymer chemistry will be lectured.
Essential organic reactions in organic synthesis will be lectured. Organic named
reactions will be also focused in view of organic materials synthesis. Students have to
understand important relationship between organic compounds and polymer chemistry.
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This is a practical course for students interested in policy evaluation. The methods

required in the field of policy evaluation will be provided.

1. Consumer demand theory

2. Production theory

3. Cost—of-production theory of value

4. Opportunity cost

5. Price Theory

6. Supply and demand

7. Market structure

8. Consumer Surplus

9. Game theory

10. Economics of information

11. Basic Concept of Policy Evaluation Micro Model

12. Policy Evaluation by Consumer Surplus Approach

13. Evaluating Environmental Policy with Automobile Taxation System
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Optimization are indispensable methods for transportation analysis and infrastructure
planning. This course provides fundamental knowledge required to understand
mathematical models and optimization methods used in planning, design, and management
fields of transportation and infrastructure engineering. After reviewing the basic
concepts of probability theory and statistics analysis methods, students study
optimization methods and learn how to minimize costs or maximize benefits under some
constraints

1.Role of Probability in Engineering

2.0ptimization for Transportation Facilities (1) Application of Queuing Theory
3.0ptimization for Transportation Facilities (2) Application of Linear Programming
4. Traffic Assignment for Congestion Pricing

5.0ptimization by EXCEL
6
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The objectives of this lecture are:
(1) to know engineering background,
(2) to understand mechanism from scientific viewpoint,
(3) to understand methodology of mathematical modeling, and
(4) to be able to execute numerical simulation,
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The course is designed to give an overview of Japanese industrial development
4 experience after Meiji restoration
ié ® Japanese Industrial Lectures and reading assignments -
[ Development EXPerience | oy 4mia i oL 1A 0 BER TR OB & BERLT 5.
TS L BRI Lo TiED D,

This course examines innovation and creativity from a “GIGAKU” viewpoint. The word

“GIGAKU” is a term originally created in Nagaoka University of Technology to
represent an idea of applying “Science of Technologies” for mankind. Because of the
abstract nature of this philosophy, the concept is hard to grasp if one does not
possess Japanese language skills.

The first part of the course examines GIGAKU theory, focusing on the technological
conditions which lead to new ideas for science of technologies. The second part of the
course examines how creativity and innovation can be managed and enhanced in
industries, and how various research methods can be used in order to enhance GIGAKU
Innovations. This course focuses on the practice and the process as engineers to

I effectively manage innovation. This course also encourages students to give a

ié b Gigaku Innovation and presentation in an academic conference (e.g. STI-GIGAKU under Sustainable Development

pa iR Creativity Goals (SDGs)).

H Interactive learning with individual presentations and case studies to acquire
essentials of GIGAKU
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English for Academic
Purposes
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Fundamental English for
Graduate Students
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Analytical Reasoning and
Presentation

Become confident in recognizing, developing, discussing, and presenting analytical
arguments from the comparative perspective of pros and cons. Write and present a well-
reasoned analytical essay, comprehensive poster session, or multimedia presentation.

Analyze essay viewpoints, arguments, and reasoning. Write and discuss summary
opinions. Develop a topic or work in progress; prepare and give a presentation
(approximately 1500 words).
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Professional Discourse
and Presentation

Become confident in preparing and giving professional presentations as well as
exchanging feedback

Study the structure and technique of presentations through examples and practice
including discussions and delivering mini-presentations in order to hone your public
speaking skills and deliver your message effectively. Exchange feedback with
classmates and receive feedback from instructor. Prepare and give a final presentation
on a topic of your choice or a work in progress for your lab or conference
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